Section 1. Raman spectroscopy analysis Figure S1. Raman laser spot position (yellow midpoint), for achieving Raman spectra for both crosssection (left) and surface (right micrographs) of ex-PAN (CP8: top row) and ex-Rayon (GR4: bottom row) carbon fibres.
. Raman laser spot position (yellow midpoint), for achieving Raman spectra for both crosssection (left) and surface (right micrographs) of ex-PAN (CP8: top row) and ex-Rayon (GR4: bottom row) carbon fibres. 
Section 2. Textural Analysis

S2.1. N2 and CO2 Adsorption Isotherms of de-sized CFs before Chemical Reactivity Tests
De-sized CFs exhibited both type I and type II N2 adsorption isotherms according to the IUPAC classification [1] . Thus, the adsorption isotherms of CR1, CR2, GR1, GR2, and GR3 are all of type I, suggesting microporous carbons (see Figures S5a,c). However, the smooth "knee" formation of the graphitised GR1 N2 adsorption isotherms and higher adsorbed amounts indicate the existence of wider micropores and the appearance of mesopores, as compared to the other type I isotherms of microporous carbon fibres [2, 3] . Graphitised GR3 and GR4 with improved structural order, on the contrary, exhibited N2 isotherms (see Figure S5c ), which have a sigmoidal shape with a sharp increase in the region of higher relative pressures, thus corresponding to the type II of IUPAC classification [4] . These adsorption results are in good agreement with the structural properties of the investigated CFs and the Franklin structural models of different carbon nanostructures and the presence of nanopores (see Figure 8 ).
CO2 adsorption isotherms were performed in addition to those of N2 (see Figures S5b,d) ). They have a great advantage in studying microporous CFs and avoiding the well-known problems of restricted diffusion of gaseous molecules at low pressure [5] . The obtained CO2 adsorption isotherms agree with the N2 adsorption isotherms, so that the order of the CFs and the general differences in the amounts adsorbed are consistent in the two analyses. Therefore, using the 2D NLDFT-HS model, we combined the results of the CFs adsorption analysis, considered an effective characterisation tool for detailed and reliable textural analysis. 
S2.2. N2 and CO2 Adsorption Isotherms of CFs after Chemical Stability Tests in Molten LiOH and Li4(OH)3Br
Because of the low amount of material recovered after certain chemical reactivity tests, and because of the resultant microporous texture sometimes very narrow and poorly developed, it is difficult to achieve closed loop adsorption-desorption isotherms in some cases. As seen previously [6] , for many CFs, adsorption equilibrium problems are observed due to the slow diffusion kinetics of N2 in very narrow microporosity, at a temperature of analysis of −196 °C. Figures S6a,b initially compare the isotherms of CFs reacted in molten LiOH or Li4(OH)3Br at the lowest reaction temperature (CR1, GR1, CR2, and GR2), where no hysteresis loop and narrower isotherm knees are observed. Hence, performing tests at a higher reaction temperature results in most cases in a change of the isotherm shape (to type I-IV) with the appearance of hysteresis loops (of type H2) and of steeper isotherm slope, attributable to the development of mesopores of ill-defined size and shape. Moreover, by performing the chemical reaction at 600 °C, a hysteresis loop and a wider isotherm knee are observed with LiOH but not with Li4(OH)3Br. An important slope of the isotherm, as seen for CR1a600 and CR2a600, indicates a widespread microporosity (based on adsorbed amounts up to a relative pressure of 0.2), followed by significant contribution of mesoporosity (also seen from the widest PSD shown in Figure 9a ,b). Figure S6 . N2 adsorption isotherms of corresponding carbonised and graphitised CFs before and after chemical reaction with LiOH (black symbols) and with Li4(OH)3Br (green symbols). The arrow is shown for CFs reacted at a same temperature but in different molten salts.
The graphitised ex-Rayon CFs of improved purity and structural order show type II adsorption isotherms, typical of non-porous or macroporous absorbent with negligible hysteresis at relatively high pressure (see Figures S6c,d) . After reaction in molten LiOH or Li4(OH)3Br at the highest investigated temperature, the type of the isotherms remains unchanged, with only a change in the adsorbed amounts depending on the characteristics of the materials. Vµ, 2D NLDFT-HS 3 (cm 3 g −1 )
S2.3. Textural Properties of CFs before and after Chemical Reaction in Molten LiOH or Li4(OH)3Br
Vtot, 2D NLDFT-HS 4 (cm 3 g −1 )
Vmeso 5 (cm 3 
